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2-[1 ,1 -Dioxo-2-(2,4,5-trif luorobenzyD- 
2H-1 ,2-benzothiazin-4-yl]acetic acid 



b = 23.141 (5) A 
c = 8.6692 (17) A 

= 90.93 (3)° 
V = 1670.7 (6) A' 
Z = 4 

Data collection 

Bruker APEXII CCD 

dil'fractometer 
22476 measured reflections 



Mo Ka radiation 
jU = 0.25 mm^' 
r = 293 K 

0.20 X 0.20 X 0.20 mm 



4158 independent reflections 
3646 reflections with / > 2a{I) 
fito, = 0.023 
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Key indicators: single-crystal X-ray study; T = 293 K; mean ct(C-C) = 0.002 A; 
R factor = 0.039; wR factor = 0.108; data-to-parameter ratio = 17.4. 



In the title compound, C17H12F3NO4S, the heterocydic 
thiazine ring adopts a half-chair conformation with the S 
and the N atoms displaced by -0.608 (3) and 0.105 (3) A, 
respectively, from the mean plane formed by the remaining 
ring atoms. The dihedral angle between the two benzene rings 
is 36.63 (8)° and the acetic acid group is incUned at right angles 
[89.78 (8) °] to the mean plane formed by the C atoms of the 
thiazine ring. The crystal structure features O— H- ■ O and 
C— H- ■ O hydrogen bonds. 

Related literature 

For pharmaceuticals properties of benzothiazines, see: Zia-ur- 
Rehman et al. (2006). For synthetic details of the title 
compound, see: Chen et al. (2011). For related structures, see: 
Ahmad et al. (2008); Zia-ur-Rehman et al. (2008). 




Experimental 

Crystal data 

C1VH12F3NO4S 
Mr = 383.34 



Refinement 

R[F^ > 2a(F^)] = 0.039 

wR(F^) = 0.108 

S = 1.03 

4158 reflections 

239 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„„, = 0.32 e A"^ 

APmin = -0.40 e A"^ 



D-H-A 


D-H 


H - .4 


D---A 


D-H- - A 


01-H1-02' 


0.84 (3) 


1.83 (3) 


2.675 (2) 


179 (3) 


C8-H8-03" 


0.93 


2.55 


3.211 (2) 


129 


C9-H9/1-03" 


0.97 


2.30 


3.207 (2) 


155 


C11-H11B-04"' 


0.97 


2.40 


3.162 (2) 


135 


Symmetry codes: (i 


i) -.v' + l,-v 


+ l,-z + 2: 


(ii) X + i, -y - 


4.^-5; 0") 



Monoclinic, P2^/n 
a = 8.3290 (17) A 



X -t- J, — V -I- 5, z -t- J. 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT- 
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL and PLATON (Spek, 2009). 
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20111101110042). 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: PV2523). 
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2-[l ,1 -Dioxo-2-(2,4,5-trifluorobenzyl)-2H-l ,2-benzothiazin-4-yl]acetic acid 
Yanchun Yang^ Youzhu Yu and Changjin Zhu 

Comment 

Benzothiazine moiety is present as the skeletal structure in several pharmaceuticals such as antibacterial, diuretic, 
hypoglycemic, antithyroid, and antitumor drugs (Zia-ur-Rehman et al, 2006). In this article, we report the crystal 
structure of the title compound which has been used as aldose reductase inhibitor (Chen et al, 2011). 

In the title compound (Fig. 1), the heterocyclic thiazine ring adopts a half chair conformation with the SI and the Nl 
atoms displaced by -0.608 (3) and 0.105 (3) A, respectively, from the mean plane formed by the remaining ring atoms 
(C1/C6/C7/C8). The dihedral angle between the two benze rings (C1-C6) and (C12-C17) is 36.63 (8)° and the acetate 
group (O1/O2/C9/C10) is inclined at right angles (89.78 (8) °) to the mean plane formed by the C-atoms of the thiazine 
ring. The crystal structure is stabilized by rntermolecular O — H---0 and C — ^H---0 hydrogen bonds forming a three- 
dimensional network (Fig. 2). 

Experimental 

A mixture of methyl 2-(l,l-dioxido-2-(2,4,5-trifluorobenzyl)-2//-benzo[e][l,2] thiazin-4-yl)acetate (0.5 mmol), 1,4- 
dioxane (5 ml) and saturated aqueous sodium hydroxide (8 ml) was stirred at room temperature for 12 h. The alkaline 
suspension was adjusted to be acidic with 0.1 MHCl and extracted with ethyl acetate (3 x 30 ml). The combined organic 
layers were dried over MgS04 and filtered. Crystals suitable for X-ray diffraction were obtained by slow evaporation of a 
solution of the title compound in methanol (yield = 69%). 

Refinement 

H atom bonded to 01 was located from a different Fourier map and refined freely. The remaining H atoms were 
positioned geomettically, with C — H = 0.93 and 0.97 A for aromatic and methylene H, respectively, and consfrained to 
ride on their parent atoms with UisoiS) = l.2Ueq(C). 

Computing details 

Data collection: APEX2 (Bruker, 2005); cell refinement: SAINT-Plus (Bruker, 2001); data reduction: SAINT-Plus (Bruker, 
2001); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 
30% probability level. H atoms are presented as small spheres of arbitrary radius. 



c 




Figure 2 

A view of the O — H --0 and C — H --0 hydrogen bonds (dotted lines) in the crystal structure of the title compound. 
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2-[1 ,1 -Dioxo-2-(2,4,5-trifluorobenzyl)-2H-1 ,2-benzothiazin-4-yl]acetic acid 



Crystal data 

C17H12F3NO4S 
M,= 383.34 
Monoclinic, P2i/n 
Hall symbol: -P 2yn 
a = 8.3290 (17) A 
fc = 23.141 (5) A 
c = 8.6692 (17) A 
y5 = 90.93 (3)° 
F= 1670.7 (6) A' 
Z=4 

Z)fl?a collection 

BrukerAPEXIICCD 

difiractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
f and CO scans 
22476 measured reflections 
4158 independent reflections 

Refinement 

Refinement on 

Least-squares matrix: full 

R[P > 2f7(7^)] = 0.039 

wi?(i^) = 0.108 

S= 1.03 

4158 reflections 

239 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



F(000) = 784 

1.524 Mgm-3 
Mo Ka radiation, i = 0.71073 A 
Cell parameters from 9975 reflections 
e = 2.5-28.4° 
H = 0.25 mm"' 
r=293 K 
Block, colorless 
0.20 X 0.20 X 0.20 mm 



3646 reflections with / > 2a(J) 
Rm = 0.023 

dmixx = 28.4°, 6'nim — 2.5° 



A = -1W11 
A: = -27^30 
/ = -ll^ll 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[c72(F„2) + (0.0536P)2 + 0.5773P] 

where P = (Fo^ + 2F/)/3 
(A/(7)„^< 0.001 
Apmax = 0.32 e A-3 
Apnin = -OAOeA-' 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement ofF^ against ALL reflections. The weighted /?-factor wR and goodness of fit S are based onF^, 
conventional i?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > a{F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of refiections for refinement. i?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 

X y Z Uiso*/Ueq 



SI 0.11950(4) 0.232698(14) 0.97865 (4) 0.03556(11) 

Fl 0.69758(14) 0.21289(5) 0.89004(16) 0.0722(3) 

F2 0.6328 (2) 0.02123 (6) 0.73067 (19) 0.0989 (5) 

F3 0.3601 (2) 0.01403 (5) 0.8862 (2) 0.0997 (5) 

01 0.4665 (2) 0.48147(7) 0.79699(18) 0.0807(5) 
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Atomic displacement parameters (A^) 
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Nl— Cll— C12 


114.76(12) 


C2— CI— C6 


122.78 (13) 


Nl— Cll— HllA 


108.6 


C2— CI— SI 


118.92(11) 


C12— Cll— HllA 


108.6 


C6— CI— SI 


118.10(10) 


Nl— Cll— HUB 


108.6 
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Li — C2 — CI 


ily.U4 (14) 


Clz — CU — HUB 




1 AO H 

108.6 


C3 — C2 — Hz 


120.5 


TT11A /^11 TTIITJ 

HllA — Cll — ^HllB 




107.6 


Cl — C2 — HZ 


120.5 


/■^lO /"ll'^ /"^IT 

C13 — C12 — C17 




1 1 ZT A 1 /I 

116.91 (15) 


C2 — L3 — C4 


1 1 A /I c\ 

119.63 (15) 


C13 — Clz — Cll 




I'^l C A /I A\ 

121.54 (14) 


/"^T /^'J TT"? 

Cz — C3 — Hi 


1 OA T 

120.2 


C17 — Clz — Cll 




1 O 1 C yl / 1 C\ 

121.54 (15) 


C4 — C3 — H3 


120.2 


Fl — C13 — C12 




110 Z' C / '\ c\ 

118.65 (15) 


C5 — C4 — C3 


1 1 1/1/1 

121.14 (15) 


Fl — C13 — C14 




1 IT '^O /I /'N 

117.28 (16) 


C5 — C4 — H4 


1 1 A /I 

119.4 


/^lO /^1/l 

Clz — C13 — C14 




1^/1 f\n / 1 zr\ 

124.07 (16) 


/^'J /^/l U/l 

— C4 — H4 


1 19.4 


i^lC /^io 

C 1 J — C 1 4 — C 1 3 




1 1 OT /I 0\ 

116.0/ (lo) 


C4 — C5 — Co 


120.89 (14) 


TT1/1 

C15 — C14 — H14 




121.6 


TT^ 

C4 — C5 — H5 


1 1 n ^ 

119.0 


i^lO /~^1>l TT1/I 

C13 — C14 — H14 




1 1 ^ 
121.6 


/^ZT r^C TTC 

Co — C5 — H5 


1 19.6 


rz — C15 — C14 




1 OA 1 

120.1 (2) 


— Co — Cl 


116.36 (13) 


rz — Co — C16 




1 1 O O 1 / 1 A\ 

Uo.ol (19) 


C5 — Co — C7 


122.84 (13) 


C14 — C15 — Clo 




1 O 1 11 /I 

121.11 (17) 


Cl — Co — C7 


120.62 (13) 


F3 — C16 — C15 




1 1 O AO /I A\ 

118.92 (19) 


PC Cl c(\ 

^_/o — \^ 1 — 




VT, c^f\ CM 
r J — V 1 D — i / 




110 8 


C8— C7— C9 


118.58(13) 


C15— C16— C17 




121.31 (17) 


C6— C7— C9 


120.18(13) 


C16— C17— C12 




119.69(18) 


C7— C8— Nl 


124.19(13) 


C16— C17— H17 




120.2 


C7— C8— H8 


117.9 


C12— C17— H17 




120.2 


Nl— C8— H8 


117.9 








Hydrogen-bond geometry (A, °) 


D—H-A 






D-A 


D—a-A 


01— Hl-02' 


0.84 (3) 


1.83 (3) 


2.675 (2) 


179 (3) 


C8— H8--03" 


0.93 


2.55 


3.211 (2) 


129 


C9— H9^-03" 


0.97 


2.30 


3.207 (2) 


155 


Cll— HlU-03 


0.97 


2.47 


2.877 (2) 


105 


Cll— HllS-Fl 


0.97 


2.47 


2.818(2) 


101 


Cll— HllS-04'" 


0.97 


2.40 


3.162 (2) 


135 



Symmetry codes: (i) -xf 1, ->H-1, -z+2; (ii) 1/2, -y+1/2, z-1/2; (iii) 1/2, -y+\l2, z+1/2. 
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